ABSTRACT. The effects of slaughter weight (28, 32, 36, and 40 kg) on muscle composition and fatty acid profile were determined in an experiment using samples of the Longissimus dorsi (LD) of 20 ram lamb (½ Bergamacia and ½ Corriedale). Mean weight was 12.1 ± 1.05 kg at the beginning. Lambs were fed with a mixture of 30% corn silage, 35% soybean meal, 34% oat hay, and 1% vitamins and minerals, ad libitum. Samples of Longissimus dorsi muscle were analyzed for their content in moisture, ash, crude protein, total lipids, and fatty acid profile. Oleic acid (18:1n-9) was in greater concentration than other fatty acids in all samples investigated. The concentration of saturated fatty acids (SFA) increased (p < 0.05) with an increase in slaughter weight, while monounsaturated and polyunsaturated fatty acids (PUFA) decreased. Lambs slaughtered at either 28 or 36 kg had an n-6/n-3 ratio (2.9 and 2.85, respectively) close to the recommended for humans (4.0 maximum). The overall results showed that slaughtering lamb at 28 kg resulted in the best meat quality as shown by nutritional indexes for humans (PUFA/SFA and n-6/n-3 ratios) and concentrations of crude protein (16.02%) and total lipids (13.24%).
Introduction
Efforts to increase production and carcass quality while maintaining profitability of growing lamb have led to many studies in the last few years. There is increased interest in improving carcass quality in regards with human consumption of lamb meat. Research in meat quality are related with breed, age, sex, slaughter weight, and diet (McCLINTON; CARSON, 2000; PRIOLO et al., 2002; DÍAZ et al., 2003; VERGARA et al., 2005; MARINO et al., 2008; PERLO et al., 2008) . It is logical to think that a combination of two or more of these factors could improve meat quality and result in a more nutritional product from a human health point of view. In fact, the development of new feeding and fattening systems for growing lamb is often based on factors such as protein content, and fatty acid profile Acta Scientiarum. Technology Maringá, v. 32, n. 3, p. [315] [316] [317] [318] 2010 in muscle tissue (ROWE et al., 1999; BOZZOLO; BOUILLIER-OUDOT, 1999; MADRUGA et al., 2008; VELASCO et al., 2004) . Polyunsaturated fatty acids (PUFA) concentrations in ruminant meat are low because of biohydrogenation in the rumen (WACHIRA et al., 2002; NUERNBERG et al., 2008) . However, it is known that the fattening system affects the physical composition (muscle, fat and bone) of the carcass in ruminants (RHEE et al., 2000; SANUDO et al., 2000; YEOM et al., 2002; ELMORE et al., 2005; BESSA et al., 2008) .
Lamb meat production is an economic alternative that is feasible for the majority of food production areas in Brazil. The purpose of this study was to determine the chemical composition and fatty acid profile of lamb slaughtered at four different body weights (28, 32, 36 and 40 kg) and to establish the best slaughter weight in relation to fatty acid profile and economic considerations. 
Material and methods

Animals and diets
Samples of
Muscle composition
Moisture, ash, and crude protein contents were determined as described by Cunniff (1998) . Total lipids were extracted from muscle tissues using the method of Folch et al. (1957) . Meat samples (10.0000 ± 0.0001 g) were homogenized with 90 mL of a chloroform-methanol (2:1, v v -1 ) solution for 2 min. After blending, 30 mL of chloroform and 30 mL of deionized water were added, and the mixture was homogenized. A 0.58% aqueous NaCl solution was added to the homogenate to separate the chloroform from the methanol-water phase. The lipid extract was transferred into a 250-mL flask and the solvent evaporated under a stream of N 2 . The lipid content was determined gravimetrically.
Trans-esterification and fatty acid composition
Methyl esters were prepared by transmethylation according to method 5509 of ISO (1978) , using KOH 2 M in methanol and n-heptane. Fatty acid methyl esters (FAME) were analyzed using a Shimadzu 14A (Japan) gas chromatograph equipped with a flame ionization detector and fused silica capillary column (50 m ) and the makeup gas was N 2 (30 mL min.
-1 ). The split was 1/100. Identification of fatty acids was made by comparing the relative retention times of FAME peaks from samples with standards from Sigma (St. Louis, MO, USA).
Statistical analyses
Analyses were made in triplicate and the results were expressed as mean values ± standard deviations. Muscle composition, and fatty acid profile were compared using one-way analysis of variance (ANOVA). Data were processed using the Statistica 5.1 Software (STATSOFT, 1996) according to a randomized design. Significance was declared (p < 0.05) unless noted otherwise.
Results and discussion
Data on the moisture, ash, crude protein, and total lipids of the Longissimus dorsi muscle are presented in Table 1 . Moisture, ash, and crude protein concentrations in the LD were lower for lamb slaughtered at 40 kg than for those slaughtered at 28, 32, and 36 kg. The only exception was ash content it did not differ for lamb slaughtered at 40 and those slaughtered at 36 kg. Lamb with the highest amount of fat had the lowest moisture content as previously reported by Rowe et al. (1999) . Mean values of fatty acids (Table 2) are presented as the percentage of the total fatty acid methyl esters. Palmitic (16:0) and stearic (18:0) acids were greater in the LD of lamb slaughtered at 28 and 40 kg compared to those slaughtered at 32 and 36 kg. Oleic acid (18:1 n-9) comprised the greatest proportion of monounsaturated fatty acids in the LD as previously reported by others researchers (SOTA et al., 1995; SANTOS-SILVA et al., 2002; DÍAZ et al., 2003) for growing lamb. Concentrations of both oleic acid (18:1 n-9) and linolenic (18:2 n-6) were greater in the muscle of lamb slaughtered at 28 kg compared to those slaughtered at heavier weights, except that there was no difference between lamb slaughtered at 28 and 36 kg for linolenic acid concentration. All resuls re means  standard deviation of five samples in triplicates. Means in the same row followed by different letters differ (p < 0.05) by Tukey test. 1 Saturated fatty acids (SFA); monounsaturated fatty acids (MUFA); polyunsaturated fatty acids (PUFA); omega-3 fatty acids (n-3); omega-6 fatty acids (n-6).
Saturated fatty acids concentration increased with an increase in slaughter weight while monounsaturated and polyunsaturated fatty acids decreased ( Table 2 ). The greatest concentration of polyunsaturated fatty acids was obtained with lamb slaughtered at 28 kg. found higher concentrations of polyunsaturated fatty acids in swine (19.86%) than in ruminants such as ovine and bovine, which averaged 5.88 and 4.86%, respectively.
Lamb slaughtered at 28 kg had the largest PUFA/SFA ratio (0.31), which is close to the value of 0.45 recommended by the HMSO (1994); a decrease in the PUFA/SFA ratio indicates less healthy foods, which are linked to a greater incidence of cardiovascular diseases (MARINO et al., 2008; GARCIA et al., 2008) . The maximum n-6/n-3 ratio recommended by the HMSO (1994) is 4.0, which is close to the ratio obtained in the muscle of lamb slaughtered at either 28 or 36 kg (ratio of 2.9 and 2.85, respectively). compared the fatty acid profile in bovine, ovine and swine, and they found that the n-6 to n-3 ratio was lower in the muscle of ruminant (bovine, 2.1 and ovine, 1.3) than in that of non ruminant (swine, 7.2).
Conclusion
In conclusion, the overall results showed that slaughtering of lamb at 28 kg resulted in the best meat quality as shown by nutritional indexes for human (PUFA/SFA and n-6/n-3 ratios) and concentrations of crude protein (16.02%) and total lipids (13.24%).
